Hibiscus sabdariffa is a species of Hibiscus in the Malvaceae family. Hibiscus sabdariffa is widely consumed as Zobo drink beverage in Nigeria with many health benefits, and it is believed that the brilliant reddish coloration of methanolic extract of this plant's calyx may have a staining effect on thin blood smear. Hence, this study aims to examine the staining effect of methanolic extract of Hibiscus sabdariffa calyx on thin peripheral blood films in other to obtain more surrogates for hematological stains. Dried calyx of Hibiscus sabdariffa was obtained commercially from Yola. The calyces were pulverized to fine powder and 10g of the powder was soaked in 50ml of absolute methanol for 12hours to obtain methanolic extract. PH of the extract was determined using PH meter. The methanolic extract was used to stain thin peripheral blood smear. Results: Raw methanolic extract of Hibiscus sabdariffa calyx had pH of 1. The extract produces poor staining effect and impacted a pale pinkish-orange appearance on the red blood cells with pseudo large central pallor microscopically. While field stain and Leishman stain produces a dark pink coloration with normal pallor on the red cell. Raw methanolic extract of Hibiscus sabdariffa calyx was acidic and it impacted a poor pale pinkish-orange coloration with pseudo large pallor on red blood cell in thin peripheral blood smear. More research to get a molar equilibrium of acidic and basic substances in this plant's calyx extract is recommended in other to obtain more cost effective surrogates for good hematological stains.
Hibiscus sabdariffa is a species of Hibiscus in the Malvaceae family. Hibiscus sabdariffa is widely consumed as Zobo drink beverage in Nigeria with many health benefits, and it is believed that the brilliant reddish coloration of methanolic extract of this plant's calyx may have a staining effect on thin blood smear. Hence, this study aims to examine the staining effect of methanolic extract of Hibiscus sabdariffa calyx on thin peripheral blood films in other to obtain more surrogates for hematological stains. Dried calyx of Hibiscus sabdariffa was obtained commercially from Yola. The calyces were pulverized to fine powder and 10g of the powder was soaked in 50ml of absolute methanol for 12hours to obtain methanolic extract. PH of the extract was determined using PH meter. The methanolic extract was used to stain thin peripheral blood smear. Results: Raw methanolic extract of Hibiscus sabdariffa calyx had pH of 1. The extract produces poor staining effect and impacted a pale pinkish-orange appearance on the red blood cells with pseudo large central pallor microscopically. While field stain and Leishman stain produces a dark pink coloration with normal pallor on the red cell. Raw methanolic extract of Hibiscus sabdariffa calyx was acidic and it impacted a poor pale pinkish-orange coloration with pseudo large pallor on red blood cell in thin peripheral blood smear. More research to get a molar equilibrium of acidic and basic substances in this plant's calyx extract is recommended in other to obtain more cost effective surrogates for good hematological stains. plant reduces cholesterol, Gurrola-Díaz, et al. [4] lipid, Kuriyan, et al. [5] blood viscosity [6] and blood pressure [7] . Furthermore, this plant have also been known to have anti-hypertension, Mohagheghi, et al. [8] antidiabetic, Mozaffari-Khosravi, et al. [9] antioxidant, Ochani and D'Mello [10] ; Christian and Jackson [11] antipyretic, anticancer, antiseptic [12] and hepatoprotective [13] activities, the main compounds found in calyx of Hibiscus sabdariffa are citric acid, malic acids, anthocyanins, flavonoids and glycosides [14] caffeic acid, polyphenolic acid, protocatechuic acid, catechin, gallocatechins [15] . The nutritional and medical importance of this plant is believed to be due to the present of these phytochemical compounds. Although the brilliant reddish coloration of methanolic extract of this plant may have a staining effect on thin blood smear in clinical laboratory practice but to our knowledge no research have reported the staining effect of extract of Hibiscus sabdariffa calyx on thin peripheral blood film. Peripheral blood film is a highly informative hematological tool for diagnosis and monitoring of disease conditions [16] . Thin blood film is a peripheral blood smear and it is a thin layer of blood smeared on a glass microscope slide. Peripheral thin blood smear is prepared from anticoagulated blood obtained from venipuncture or finger prick. Depending on the layer of blood smeared on the slide, blood smear could be thin (thin layer) or thick (thick layer) and blood smear are usually stained in such a way as to allow various blood cells to be visibly examined microscopically and thin blood film is usually examined to investigate hematological abnormalities. Examination of blood smear is also essential in the diagnosis and management of anemias. The staining and examination of blood smear is one of the oldest, most widely and frequently used procedure for clinical test in hematology laboratory globally. As it has been stated already, Thin blood smear is usually stained with dyes to allow easy identification of blood cells and since its introduction in the late nineteenth century, some elements of blood staining procedure have changed and/or modified. The improvements in modern medical laboratory technology have enhanced the availability of good quality stains but, the effect and ability of Hibiscus sabdariffa extract in staining blood film is still not well known and documented, this study therefore aims to examine the staining effect of methanolic extract of this plant's calyx on peripheral blood films in other to get more surrogates for hematological stains.
MATERIALS AND METHOD
This study was carry out at Federal Medical Center Yola, Adamawa state in Northeastern Nigeria. Dried calyx of Hibiscus sabdariffa was obtain commercially from local market in Yola. The calyces were pulverized to fine powder and 10g of the powder was soaked in 50ml of absolute methanol for 12hours, the mixture was further filtered using filter paper (Whatman No. 1) to obtain methanolic extract. The PH of the extract was determined using PH meter. The methanolic extract was used to stain thin peripheral blood smear. The stained smear was further examined microscopically with Olympus light microscope and the microscopic appearance of red cell stained with methanolic extract of Hibiscus sabdariffa calyx was compared with the red cell stained with Field and Leishman stain respectively using standard methods [17] . Peripheral blood smear was prepared using slide method [17] .
The microscopic appearance of the red cells presented in this study was snapped from the X100 objective lens of the light microscope.
PROCEDURE FOR STAINING WITH METHANOLIC EXTRACT HIBISCUS SABDARIFFA CALYX
1) Thin blood smear was prepared using the slide method [17] .
2) The thin blood smear was allowed to air dried.
3) The thin blood smear was further fixed in absolute methanol for 3seconds and allowed to air dried.
4) The dried thin blood smear was then flooded with methanolic extract of Hibiscus sabdariffa calyx.
5) The flooded smear was allowed to stand for 20minutes.
6) The smear was rinsed with four drops of distilled water and allow to air dry. 7) And the stained smear was examined microscopically. 
RESULTS
After adding 10g of Hibiscus sabdariffa calyx powder to 50ml of absolute methanol, a brilliant reddish colored solution was obtained. The pH test of the solution shows that methanolic extract of Hibiscus sabdariffa calyx is acidic with pH of 1. The microscopic appearance of stained red blood cell was examined and shown as figures in the main text. Figure 1 shows the microscopic appearance of red blood prior to staining while figure 2 shows microscopic appearance of red blood cell after being stained with methanolic extract of Hibiscus sabdariffa calyx. 
DISCUSSION
The staining effect of raw methanolic extract of Hibiscus sabdariffa calyx have been examine. In this study it was observed that the methanolic extract of this plant's calyx had a low pH of 1. This implies that, this plant's calyx extract is acidic and this acidic nature of methanolic extract conforms with the earlier report by Ali BH et. al 
., and
Yang MY et. al., who showed that extract of Hibiscus sabdariffa calyx contains several acidic compounds such as: citric acid, malic acids, Ali, et al. [14] caffeic acid, polyphenolic acid, protocatechuic acid [15] and the low pH and staining character of methanolic extract of Hibiscus sabdariffa calyx is believed to be due to the presence of these acidic compounds. Although there are a number of causes of variation in staining effect of various substances but, the poor pale pinkish-orange coloration produce on red blood cell by methanolic extract of this plant's calyx is believed to be due to high acidic content of this extract since matured red blood cell content is mostly hemoglobin and hemoglobin usually picks up acidophilic component of stains [17] because a basic substance do bind to anionic molecules and acidic substance usually bind to cationic molecules on cells. Thus, the presence of basic grouping on the hemoglobin molecule resulted in its affinity for acidic compounds and consequence staining by acidic extract of Hibiscus sabdariffa calyx as observed in this study.
However, the central parlor of the red cell stained with methanolic extract of Hibiscus sabdariffa calyx was larger than that stained with Field and Lieshman stain this is because all the hemoglobin in the red cell could not pick the plant's extract unlike other conventional stains and the reason for this is not well understood but the biochemical character of the hemoglobin molecule is premised on the fact that, the mechanism by which certain cellular component will stained a particular dye depends on complex differences in binding ability as well as the nature of acidic and basic chemicals so that acidic compounds in this extract can produce a unique effect on thin blood film in the present of hemoglobin as shown in figure 2 compare to figure 3 and 4.
Nevertheless, the methanolic extract of this plant could not produce a good staining effect on nucleated blood cells and the reason for this observed different effect is not yet clear, but it is believed that, lack of basic substances in methanolic extract of Hibiscus sabdariffa calyx could be responsible for lack of staining effect on nucleated peripheral blood cells because acidic substances do have a poor staining effect on cell nucleus [17] and an alkaline PH usually accentuates the azure (oxidized basic) component of stains at the expense of acidic components and vice versa and a good staining effect on blood cell is obtained when there is a molar equilibrium between acidic and basic components of stains and this equilibrium was absent in methanolic extract of Hibiscus sabdariffa calyx but presence in Leishman and Field stain hence, this extract could not stain nucleated blood cells unlike other conventional routine hematological stains.
